INTRODUCTION
During the last two decades, the research into Brazilian reef communities became particularly active, at the same time as the pressures on and threats to these environments have also increased (LEÃO et al., 2003) . Studies on the reproductive biology of Brazilian scleractinian corals began in the last years of the 20 th and the first of the 21 st centuries (PIRES et al., 1999 CALDERON et al., 2000; FRANCINI et al., 2002; CAPARELLI, 2002; LINS DE BARROS et al., 2003; SILVEIRA, 2003; CASTRO, B.T.; PIRES, 2006) . The reproductive biology of 8 out of 16 zooxanthellate coral species has been studied, especially on the Abrolhos Reef Complex, Bahia State, the largest and richest coral reef in the South Atlantic (CASTRO, C. B.; PIRES, 2001) . The duration of the gametogenesis cycle and the period of gametes/planulae spawning vary widely between species on the Abrolhos Reef Complex. This variation in the reproductive patterns between species of the same geographical region indicates that if exogenous factors determine the reproductive timing and seasonality, they may be species-specific (HARRIOTT, 1983; BABCOCK et al., 1986) .
Sea surface temperature (SST) plays a fundamental role in controlling reproductive seasonality (OLIVER et al., 1988) . However, many recent studies on coral reproduction and their relationships with SST have indicated that other factors (such as solar insolation, rainy season and photoperiod) may also influence the reproductive activity of these animals. Some studies have demonstrated that the time of spawning is related to solar insolation, while others have suggested that the time of coral spawning is controlled by a combination of SST and rainfall (MENDES; WOODLEY, 2002 PENLAND et al., 2004 VAN WOESIK et al., 2006 
MATERIAL AND METHODS

Species
Madracis decactis from Ilha Grande Bay has an incrusting or nodular colonial form, with a diameter of less than 30 cm (Fig. 1) . The colonies are dark brown, purple or dark green in color, with small corallites (1-2 mm in diameter). Nodular colonies are usually found in well-illuminated locations, while the incrusting forms are found on more cryptic vertical substrates.
Collections and Histological Procedures
Collections were made every two months from August 2004 to May 2006 on Imboassica Island (23°04'43"S; 44°19'34"W/ 23°05'15"S 44°20'00"W) in Ilha Grande Bay. During each collection, 12 small unattached colonies were collected at 5-7 m depth by SCUBA diving. The samples were fixed in 10% formaldehyde in seawater for 2-3 months. The material was decalcified with 10% formic acid solution and rinsed in fresh water for 24 hours. Histological sections were made following Pires et al. (1999) and Neves and Pires (2002) . The coral tissue was arranged so that polyps could be sectioned transversely. Sections 7 µm thick were obtained at 200 µm intervals using a manual microtome, producing 3 to 6 sections/polyp. The tissue was stained with Weigert's Hematoxylin and Mallory's Trichrome. From each colony we selected 10 to 16 polyps that all had undamaged mesenteries to assess the presence of spermaries and ovaries. The number and size (longest and shortest axes) of the oocytes' cytoplasm and nuclei and spermaries were only recorded when nucleoli were present; the developmental stages of the gametes were defined based on Szmant-Froelich et al. (1980 and Glynn et al. (1994) .
Environmental Parameters
Data for sea-surface temperature (SST) were derived from the National Operations Model Archive and Distribution System (NOMADS) developed by the National Oceanic and Atmospheric Administration (NOAA). The SST data set was accessed using the NOMADS Live Access Server available online (http://nomads.ncdc.noaa.gov:8085/las/servlets/dataset) and compiled as monthly means over a 21-year period .
Monthly means over a 10-year period (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) M. decactis is a hermaphroditic species, whose polyps bear ten gastric loculi with a pair of mesenteries each: the female mesentery, shorter and lacking a cnidogladular region at the end; and the male mesentery, longer with a well-developed cnidoglandular region (Fig. 2) . Hermaphroditism and the gonads in separate mesenteries agree with the pattern observed in the species of the Abrolhos Reef Complex (see Castro, B. T. and Pires, 2006 ) and seem to be very conservative at the family level (HARRISON, 1985; SCHLESINGER et al., 1998) . However, Vermeij et al. (2004) observed in M. decactis from the Caribbean region that each polyp had only ten fertile mesenteries, 50% of them with male and female gametes developing together in the same mesentery. Morphological and genetic comparisons would be necessary to ascertain whether these are the same species, or whether there is intraspecific variation in a few characteristics between the two localities, including the number of fertile mesenteries and gonadal arrangement, as well as divergences in the mode of reproduction (HARRISON, 1985) . 
Gametogenesis Stages
Three developmental stages for oocytes and four for spermaries were defined, based on SzmantFroelich et al. (1980 SzmantFroelich et al. ( , 1985 and Glynn et al. (1994) ( Table 1 ). It was difficult to distinguish the oogonia stage of the interstitial cell, but the other oocyte stages were easier to distinguish because of their larger size, well-defined limit and typical blue cytoplasm. The nuclei/cytoplasm ratio decreased as the oocyte developed (oocyte I: 0.73±0.02; oocyte II: 0.59±0.02; oocyte III: 0.41±0.04). The spermatogonia were always grouped in clusters surrounded by a thin mesogleal layer, making them easier to distinguish. As the spemaries developed, the number of spermatocytes increased. Spermary stage III had almost all the spermatocytes concentrated at the periphery, forming a lumen in the center of the spermary. The spermatocyte size changes were indistinguishable, being evident only in the spermatozoid stage.
Mode of Reproduction
No embryos or planulae were observed in the histological sections. The absence of these developmental stages and the lack of the gametes have been suggested, in other studies, as evidence of the gamete spawning mode of reproduction (KOJIS; QUINN, 1981; SOONG, 1991; SIER; OLIVE, 1994) . However, the absence of embryos and planulae in the histological sections is not always a proof of the spawning mode of reproduction, because these stages can remain for a short period inside the polyp (STIMSON, 1978; HARRIOTT, 1983) . Vermeij et al. (2003) captured planulae of Madracis species, including M. decactis, using nets positioned around the colonies, but did not observe planulae in the more than 8000 histological sections examined (VERMEIJ et al., 2004) . The authors suggested that these species were "quick releasers" because of the rapid release of embryos after fertilization.
At the end of the reproductive cycle, the polyp sections showed gastric loculi nearly filled with developing gametes (Fig. 3) . At this stage, it is probable that little or no heterotrophic feeding occurs (HARRISON; WALLACE, 1990) . Because of the small size of the polyps, it is possible that the embryos (or gametes) are released quickly to make space available for the development of new embryos (VERMEIJ et al., 2004) . Table 1 . Gametogenesis stages based on Szmant-Froelich (1980 and Glynn et al. (1994) .
Stage
Spermaries Oocytes Typical bouquet arrangement occasionally observed However, to confirm the exact reproductive mode of M. decactis, it would be necessary to observe embryos or planulae in the histological sections or to observe the planulation directly to be sure that the species from Ilha Grande Bay broods its planulae, because this characteristic can vary intraspecifically, as observed in other species of the genus Pocillopora, which can spawn gametes, brood planulae or both (GLYNN et al., 1991; TANNER, 1996; WARD, 1992) .
Reproductive Cycle
The reproductive cycle of M. decactis lasted about seven months. The first oocytes were observed at the beginning of October (Fig. 4) . Almost all stages were observed simultaneously, indicating continuous oocyte production. At the end of the cycle (April) there was a synchronization of the oocyte maturation. The spermatogenesis was shorter (lasting three months), beginning in February and reaching maturity in synchrony with oogenesis.
The peak of the reproductive activity occurred between February and April, as suggested by the highest number of oocytes and spermaries (of all stages) and the most rapid growth in the diameter of the oocytes (Fig. 5) . This period coincides with high solar irradiance and SST values (Fig. 6A) . The solar radiation, or the photosynthetic fraction used by the symbionts, influences the reproductive cycle, as part of the carbon fixed by zooxanthellae is incorporated into planulae production (Rinkevich, 1989) . However, the energy allocation seems to occur hierarchically: maintenance, repair, growth, and, finally, reproduction (HARRISON; WALLACE, 1990) . So it would be advantageous to the coral that the most energetically costly oocyte reproductive stages should develop when energy production is at its highest, in spring and summer (TANNER, 1996) .
The beginning of the gametogenic cycle coincides with the rise in SST (Fig. 6A ). This change in SST is usually suggested as an important mechanism to control the beginning of gametogenesis (FADLALLAH, 1985; KRUGER; SCHLEYER, 1998) .
In May, only one colony was fertile. In April, we observed spermatozoids ready to be released and empty holes in the mesentery left by the released spermaries, indicating that gamete spawning and oocyte fertilization may occur between April and May. The disappearance of the oocytes and espermatocytes between April and May, suggests that the spawning of gametes or planulae occurs during this interval. This period is characterized by an annual minimal solar insolation and a transitional period between the wet and dry months (Fig. 6) . The gametes or planulae spawning at this period may avoid potential damage, when latter, these stages are exposed to high SST and solar insolation at the summer peak (BASSIM et al., 2002; BASSIM; SAMMARCO, 2003) and also avoid periods of salinity reduction and/or water turbidity, which may decrease the pre-settlement phase and increased the mortality rate (VERMEIJ et al., 2006) .
The data of this present study suggest that Madracis decactis is a hermaphroditic species whose male and female gametes develop within different mesenteries. The reproductive cycle lasted about seven months. Oogenesis begins in October, while spermatogenesis begins at the end of February, both reaching maturity at the end of April. The peak of reproductive activity (gamete production and maturation) occurred between February and April, when all the polyps were fertile, containing mainly stage III oocytes. No embryos or planulae were observed in the histological sections. The absence of gametes between April and May suggests that the planulae or gametes spawning occurs at this period.
